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Studies Related to Wilderness

The Federal Land Policy and Management Act (Public Law 94-579, October 21,
1976) requires the U.S. Geological Survey and the U,S. Bureau of Mines to
conduct mineral surveys on certain areas to determine their mineral resource
potential. Results must be made available to the public and be submitted to
the President and the Congress. This report presents the results of geochemical
sampling done as part of a mineral survey of the Coxcomb Mountains Wilderness
Study Area (CDCA 328), California Desert Conservation Area, Riverside and San

Bernardino Counties, California.




Introduction

A geochemical reconnaissance study was conducted in the Coxcomb Mountains,
in Riverside and San Bernardino Counties, California in the fall of 1981, with
the intention of evaluating the mineral resource potential of the area. The
sample media consisted of rocks, stream sediments, and heavy-mineral
concentrates from stream sediments. This report presents the chemical and
statistical analysis of the geochemical samples gathered. Sample localities
are shown on plate 1. Tabulation of the lower 1imits of analytical determina-
tion are listed in table 1. The chemical and statistical analysis of stream
sediments, heavy-mineral concentrates, and rocks are shown in tables 2, 3, and
4, respectively.

Location and Geologic Setting

The Coxcomb Mountain Wilderness Study Area occupies 42,296 acres in
southeastern California, bordering Joshua Tree National Monument to the north
and east. The study area included parts of the Cadiz Valley, Dale Lake, and
Coxcomb Mountains 15-minute quadrangle maps.

The principal rock types are the Coxcomb Granodiorite which include both
Jurassic and Cretaceous rocks, and the McCoy Mountains Formation tentatively
assigned a Jurassic age. The former is subdivided into four intrusive facies
based on textural, modal, and chemical data. These facies include biotite-
hornblende granodiorite, porphyritic biotite granodiorite and monzogranite,
biotite-muscovite monzogranite, and porphyritic biotite granodiorite., The
McCoy Mountains Formation which is intruded by the Coxcomb Granodiorite,
consists of fine-grained metasandstone and metasiltstone that in areas becomes
schist and phyllite (Calzia, 1982).

Sample Collection and Preparation

A total of 114 stream-sediment, 82 heavy-mineral concentrate, and 20 rock
samples were collected in the study area. Generally a heavy-mineral concentrate
sample is collected at each site that a stream sediment is gathered. In the
Coxcomb Mountains, however, the geochemical sampling was done by two geologists
working independently, and as a result, heavy-mineral concentrates were not
sampled at many stream-sediment sites (CX-003 through CX-012, CS-014 through

CX-037).

Stream Sediments

A composite stream-sediment sample was gathered at each site from active
alluvium. The samples were later sieved to 0.18 mm (-80 mesh) and pulverized

prior to analysis.

Heavy-Mineral Concentrates

A bulk sample of active alluvium sediment was collected and sieved
through a 2.0 mm (-10 mesh) screen to remove the coarse material, Care was
taken to collect the samples from around boulders, rocks, and sand bars (the
areas where heavy minerals tend to congregate), in order to maximize the
amount of heavy-mineral concentrate in the sample. The samples were later wet
panned, air dried, and passed through a 0.50 mm (-35 mesh) sieve to remove most
of the lighter nonheavy-mineral portion of the sample. The remaining light
materials were then removed using bromoform (specific gravity 2.86) and
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discarded. Magnetite was removed from the heavy-mineral concentrate with a
hand magnet. The remaining concentrate was separated into two fractions based
on their magnetic susceptibility using the Frantz isodynamic magnetic
separator set at 0.6 amperes. The nonmagnetic fraction was split into two
fractions. One fraction was hand ground with an agate mortar and pestle prior
to emission spectrographic analysis and the other fraction was saved for
mineralogical study.

Rock Samples

Rock samples were taken from bedrock, mine dumps, and adits. The samples
were crushed and split. One split was pulverized to 0.15 mm (-100 mesh) for
analysis and the other split was saved for future study.

Chemical Analysis

A1l of the prepared sediment, heavy-mineral concentrate, and rock samples
were analyzed by a six-step semiquantitative emission spectrographic method
(Grimes and Marranzino, 1968) for 31 elements (Fe, Mg, Ca, Ti, Mn, Ag, As, Au,
B, Ba, Be, Bi, Cd, Co, Cr, Cu, La, Mo, Nb, Ni, Pb, Sb, Sc, Sn, Sr, V, W, Y,
In, Zr, and Th).

Spectrographic resuits are reported as the approximate geometric midpoints
(0.15, 0.2, 0.3, 0.5, 0.7, and 1.0 or relevant powers of ten of these values)
of concentration ranges whose respective boundaries are 0.12, 0.18, 0.26, 0.38,
0.56, 0.83, and 1.2 %or relevant powers of ten of these values). The
precision of a reported value is plus or minus one reporting value approximately
83 percent of the time and plus or minus two reporting values approximately 96
percent of the time (Motooka and Grimes, 1976).

The lower 1imits of determination for all the elements analyzed for this
report are given in table 1. Due to problems dealing with matrix interference,
the spectrographic method was modified for analysis of the heavy-mineral
concentrate samples, and the lower limits of determination were raised two
reporting values above the normal lower limit value (table 1).

Analytical and Statistical Summary

Tables 2a, 3a, and 4a 1ist the latitudes, longitudes, and measured
concentrations of each element. The values listed for Fe, Mg,Ca, and Ti are
reported in percent; all others in parts per million (ppm). A1l statistics in
this report are based on the data found in these tables.

The results of spectrographic analysis found in tables 2a, 3a, and 4a are
classified into two kinds of data values, qualified and unqualified.
Unqualified data can be expressed in terms of a specific number. Sometimes,
however, an actual value for a certain element cannot be expressed as an exact
number and is therefore given a qualitative value. If an element was looked
for and not detected, the letter "N" is entered in the tables in place of a
numerical value, If an element was observed but was below the lower limit of
detection, a "less than" (<) was entered in the tables. If an element was
detected at a concentration greater than the upper limit of detection, a
"greater than" (>) was entered in the tables. If no analysis was performed




for a particular element, two dashes (--) are entered in the tables in place
of an analytical value.

The Fisher K statistics (tables 2b, 3b, and 4b) give summary statistics
for samples that have undergone spectrographic analysis. The number of
qualified and unqualified values are listed (along with the minimum and maximum
values for the unqualified data). A qualified value is designated by the

following symbols:
N = Not detected at the 1imit of detection

L = Detected, but below 1imit of reproducible determination for standards
used

H = Interference prevented determination of value

G = Greater than value shown

B = No analysis

T = Trace (term not used in this data set)

The mean, standard deviation, variance, skewness, and kurtosis for each
element are also listed. All data values are expressed as percent (Fe, Mg, Ca,
and Ti) or parts per million and ignore all qualified values. The Fisher K
statistics are useful in giving the reader a general background on the average
abundance of an element and the nature of its distribution for a particular

area.

The graphical analysis (tables 2c, 3c, and 4c) calculates the frequency
distribution for each element and presents graphical displays (histograms and
contingency tables) that express these frequency distributions. The lower
boundary and class intervals used in the histograms are those boundaries and
intervals commonly used for spectrographic data. This program also gives
percentiles which rank data values and the geometric mean. Computations in
this program ignore all qualified values.

A graphical display will not be shown for an element if any of the
following is true:

No unqualified values are detected

Unqualified values are detected at only one sample site

Unqualified values are detected at two or more sites, but the minimum
and maximum values are the same

No analysis was performed for that particular element

When interpreting the statistics given in this report, care should be taken
to note the percentage of data that is qualified. The greater the number of
qualified data, the less significant the statistics become.




Graphical analysis gives the reader a more specific breakdown on how the
different concentrations of an element are distributed. It can be used to
determine threshold values and anomalous populations within an area.

A1l data listed in tables 2, 3, and 4 were entered into the U.S. Geological
Survey Rock Analysis Storage System (RASS), recovered and analyzed statistically
by Chris M. McDougal and Barbara Chazin, using the U.S. Geological Survey
STATPAC Program Library (Van Trump and Miesch, 1977).

References Cited

Calzia, L. P., 1982, Geology of granodiorite in the Coxcomb Mountains,
southeastern California, in Frost, E. G., and Martin, D. L., Mesozoic-
Cenozoic Tectonic Evolution of the Colorado River Region, California,
Arizona, and Nevada: San Diego, California, Cordilleran Publishing

Company, p. 173-180.

Grimes, D. J., and Marranzino, A. P., 1968, Direct-current arc and alternating-
current spark emission spectrographic field methods for the semiquantita-
tive analysis of geologic materials: U.S. Geological Survey Circular 591,

6 p.

Motooka, J. M., and Grimes, D. J., 1976, Analytical precision of one-sixth
order semiquantitative spectrographic analysis: U.S. Geological Survey
Circular 738, 3 p.

VanTrump, George, Jr., and Miesch, A. T., 1977, The U.S. Geological Survey
RASS-STATPAC System for management and statistical reduction of
geochemical data: Computers and Geosciences, v. 3, p. 475-488,




Table 1.--Lower limits of analytical determination for rock, stream sediments, and
heavy-mineral concentrates

[The values listed for Fe, Mg, Ca, and Ti are in percent; all others in parts per
millionl

Element Rock and Heavy-mineral Element Rock and Heavy-mineral
stream sediment concentrate stream sediment concentrate
Iron 0.05 0.1 Lanthum 20 50
Magnesium 0.02 0.05 Mo1ybdenum 5 10
Calcium 0.05 0.1 Niobium 20 50
Titanium 0.002 0.005 Nickle 5 10
. Manganese 10 20 Lead 10 20
Silver 0.5 1.0 Antimony 100 200
Arsenic 200 500 Scandium 100 10
Gold 10 20 Tin 10 20
Boron 10 20 Strontium 50 : 200
Barium 20 50 Vanadium 10 20
Beryllium 1 2 Tungsten 200 100
Bismuth 10 20 Yttrium 10 20
Cadmiun 20 50 Zinc 200 500
Cobalt 5 10 Zirconium 10 20
Chromium 10 20 Thorium 200 500
Copper 5 10
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